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ABSTRACT 

The Comprehensive Partnerships for Mathematics and Science 
Achievement (CPMSA) is a National Science Foundation program launched in 
1993, designed to improve the mathematics and science education of urban 
students in medium-sized cities. The goals of the program, in addition to 
increased enrollments in mathematics and science classes, were to improve 
student achievement, teacher knowledge and skills, and to enhance student 
interest in mathematics and science careers. As the program matured, the 
focus shifted to standards-based curriculum, instruction, assessment, and 
professional development. This report highlights the achievements of the 
program overall and presents case studies of five selected CPMSA sites: (1) 

Omaha, Nebraska; (2) Jackson, Michigan; (3) Laredo, Texas; Oakland, 
California; and (5) Montgomery, Alabama. Data were collected from a variety 
of sources. Findings show that the primary goal of increasing the enrollment 
and successful completion of college preparatory mathematics and science 
courses was accomplished . Other measures of achievement also showed positive 
results; 12 of 17 sites with available data showed improvement in the 
percentage of students passing the fourth-grade mathematics test. Disparities 
in achievement and achievement gaps between white and minority students were 
narrowed. Details are provided about program success in each of the case 
study cities. An appendix describes overall student outcomes in 26 exhibits. 
(Contains 4 tables, 72 figures, and 65 references.) (SLD) 
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EXECUTIVE SUMMARY 



The Comprehensive Partnerships for Mathematics and 
Science Achievement (CPMSA) is a National Science 
Foundation (NSF) program, launched in 1993, designed 
to improve the mathematics and science education of 
urban students in medium sized cities. Initially, the 
major focus of the program was on the enrollment of 
underrepresented minority students in gate-keeping 
and higher level mathematics and science courses. 
This was to be accomplished by partnerships with col- 
leges, universities and community organizations to 
design and implement both student and teacher enrich- 
ment activities. The goals of the program, in addition to 
increased enrollments in mathematics and science 
courses, were to improve student achievement, teacher 
knowledge and skills, and to enhance student interest 
in pursing mathematics, science, and technology post- 
secondary education and careers. As the program 
matured, a more systemic approach was embraced, and 
the focus shifted to standards-based curriculum, 
instruction, assessment, and professional development 
with the objective of improved achievement of ALL stu- 
dents. This report highlights the achievements of the 
program overall and presents case studies of five 
selected CPMSA sites: Omaha, NE (Cohort 95), Jackson, 
MI (Cohort 96), Laredo, TX (Cohort 97), Oakland, CA 
(Cohort 97), and Montgomery, AL (Cohort 98). 

By the early 1990's it was clear that urban schools 
needed to provide challenging standards-based cur- 
ricula and instruction. Tfeachers needed more exten- 
sive preparation for teaching mathematics and science, 
and on-going professional development in content and 
pedagogy. Policies needed to be strengthened and 



implemented to ensure that all students were receiving 
a rigorous education based on the belief system that all 
children can learn. Systemic educational reform was 
recognized as a necessary strategy to achieve and sus- 
tain these improvements. 

Critical key indicators for successful CPMSA implemen- 
tation are student achievement data including 
increased enrollment and successful completion of 
gate-keeping and higher-level mathematics and science 
courses, improved scores on standardized assessment 
tests of mathematics and science, and increased test 
taking rates and higher scores on college entrance 
examinations. 

The primary goal of increasing the enrollment and suc- 
cessful completion of college preparatory mathematics 
and science courses was accomplished. For example, 
the Cohort 93 site increased its enrollment from 5,035 in 
SY 1993-94 (47% of the total grade 9-12 student popula- 
tion) to 8,930 (88%) in SY 2000-01. Similar gains were 
made in successful completion (grade C or higher). The 
number of students successfully completing mathe- 
matics courses increased from 3,889 (36%) to 6,319 
(63%). All of the cohorts experienced gains, albeit 
smaller that Cohort 1. Analogous results were observed 
in science. For example, enrollment of students in gate- 
keeping and higher-level science courses in the Cohort 
93 site increased from 2,284 (21 % of total grade 9-12 stu- 
dent population) to 5,799 (57%). Completion rates par- 
alleled the enrollment rates, increasing from 2,133 stu- 
dents (20%) in SY 1993-94 to 4,470 (44%) in SY 2000-01. 
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Other measures of achievement, especially assessment 
test results, also showed positive results. Fourth grade 
assessment test results are presented as representative 
examples of student achievement progress made 
throughout the CPMSA grant period. Comparing the 
passing rates of white and underrepresented minority 
students on mathematics tests between comparison 
years. TWelve of the 17 sites with available data showed 
overall improvement in the percentage of students 
passing the 4th grade mathematics test, with nine sites 
narrowing the achievement gap. 

Another measure of student achievement is college 
entrance examinations. The number of students taking 
the examinations is an indicator of students' intention 
to pursue post secondary education, whereas the test 
results are a measure of content knowledge. 

Advanced placement test results reflect those students 
that are ready for college level work. All but two sites 
increased the number of tests taken. The number per 
thousand of 11th and 12th graders scoring 3 or above 
increased in the vast majority of sites (20 out of 22). 

Either the Scholastic Assessment Tfests (SAT) or the 
American College Tfest (ACT) is an admission require- 
ment of most colleges and universities. Different geo- 
graphic areas of the country tend to favor one test over 
the other. The number of SAT test takers per 1,000 stu- 
dents over the life of the CPMSA program indicates that 
in Cohorts 96 and 97 test taking rates exceeded the 
national average beginning in SY 1998-99. With the 
exception of Cohort 93, all Cohorts improved their test 
taking rates. As the number of test takers increased, it 
became a challenge to sustain mean scores. Except for 
Cohort 94 in SY 1997-98, no cohorts met or exceeded 
the national average. 

ACT results were similar to those of the SAT. The 
number of ACT test takers per 1,000 12th grade students 
increased over time with the exception of Cohorts 97. 
Cohorts 94 and 95 exceeded the national average. As 
expected with the increase in numbers of ACT test 
takers, mean scores for both mathematics and science 
declined. In all years mean scores were well below 
national averages. 

The primary goal of increasing the enrollment and suc- 
cessful completion of college preparatory mathematics 
and science courses was accomplished. Other meas- 
ures of achievement, especially assessment test results, 
also showed positive results. The disparities and 
achievement gaps between underrepresented minority 



and white students were narrowed. While the work is 
not yet finished, the districts represented in the CPMSA 
program are continuing to work toward the ultimate 
goal of all students reaching their full potential. 

Banneker Partnership was implemented in Omaha, NE 
to address enrollment disparities and achievement gaps 
that existed between white students and underrepre- 
sented minority students. In the realm of curricular 
reform, Banneker Partnership's goals were aimed at 
correcting practices in areas that were having a dispro- 
portionately negative impact on African-Americans stu- 
dents. Corresponding reform came in the form of elimi- 
nating the informal "tracking" that was reportedly 
occurring. Omaha Public School teachers also linked 
Banneker Partnership's work to improvements in the 
culture behind professional development in the district 
by encouraging teachers to document and share "best 
practices". Banneker Partnership funds also had a direct 
impact on professional development efforts; by SY 
2000-01, 44% of elementary school teachers, 93% of 
middle school teachers, and 96% of high school 
teachers participated in documented professional 
development directly related to CPMSA goals. 
Successful partnerships formed during the CPMSA time 
period included the following partners: the University 
of Nebraska of Omaha (UNO), Girls Inc, and the Zion 
Baptist Church. Banneker Partnership's work to engage 
parents in their students' mathematics and science 
coursework was also very successful and was high- 
lighted by the high parental response rate in Banneker 
Partnership's School/Parent Agreement. 

The CPMSA project in Jackson, MS has had a consider- 
able and extensive impact on JPS' reform efforts in 
mathematics and science. Numerous reform areas 
were affected including curriculum, instruction, assess- 
ment, professional development, partnerships, and 
policy formation. Central to the JPS reform effort was 
ensuring a standards-based curriculum for mathematics 
and science courses was implemented. By SY 2000-01 
JPS had aligned with standards set by the National 
Council of Tbachers of Mathematics (NCTM) and the 
National Science Tfeachers Association (NSTA) resulting 
in 100% of JPS schools adopting standards-based mathe- 
matics and science curriculum. Professional develop- 
ment practices were reformed with a particular focus 
on mathematics and science teachers. Over 97% of all 
K-12 teachers participated in professional development 
activities. Numerous partnerships were formed 
between JPS and the surrounding community. The 
most prominent was with Jackson State University 
(JSU), which gave rise to the Center of Excellence for 
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Research, Teaching, and Learning (CERTL). 

Project TEAMS has had a substantial effect on Laredo, 
TX science and mathematics reform efforts. Project 
TEAMS' impact reached across all reform areas 
including curriculum, instruction, assessment, policy 
formation, the development of partnerships, and profes- 
sional development practices. Laredo Independent 
School District's administrators and teachers were uni- 
fied in crediting the CPMSA initiative as being a driving 
force in "raising standards" across all of these reform 
areas. All policy decisions are now based heavily on 
data. By SY 2000-01, the development of partnerships 
with community members/organizations, business/ 
industry, and institutions of higher education has had 
an impact on over 10,000 students. Professional devel- 
opment practices were also reformed to create more rig- 
orous standards for teachers. Beginning in SY 1999-2000, 
mathematics and science K-12 teachers were required to 
participate in 60 hours of professional development in 
standards-based content annually. 

The CPMSA project in Oakland, CA made several signif- 
icant steps toward bettering mathematics and science 
achievement of its students while still leaving room for 
improvement in other areas. Project reform areas 
included professional development, partnerships, cur- 
riculum, instruction and assessment. One of the most 
significant changes in Oakland Unified School District 
was the reduction in the number of teachers working 
with emergency credentials from over 700 in the spring 
of 2000 to 29 by September of 2002. This was the result 
of partnerships with higher education institutions to pro- 
vide professional development. Other areas of profes- 
sional development were impacted as well. During SY 
2000-01, 1,281 Oakland teachers participated in profes- 
sional development activities, an increase of 691 teachers 
from the previous year. Many partnerships were formed 
between Oakland and neighboring organizations 
including the University of California-Berkeley, Mills 
College, Lawrence Hall of Science and the Chabot Space 
and Science Centers. Numerous partners combined to 
form broader based Consortiums that met with CPMSA 
staff. Out of these partnerships sprang district strategies 
to better reach the goals of high achievement for all stu- 
dents. 

Mathematics and science reform efforts, including 
CPMSA, in Montgomery, AL were designed to accom- 
plish several fundamental objectives, including: raising 
student expectations, improving teacher performance, 
and providing students with support in mathematics 
and science. Curricular reform had two primary objec- 



tives: to establish and support a standards-based mathe- 
matics and science curriculum, and to "raise standards" 
for students' performance. During CPMSA implementa- 
tion, mathematics and science curricula were fully 
aligned with state and national standards and teachers 
received training in standards-based instruction. During 
the grant period, Montgomery Public Schools eliminated 
several "watered-down" courses and replaced them with 
more rigorous courses. The Montgomery Public Schools 
also established several enrichment and support pro- 
grams to enhance mathematics and science. Improving 
professional development offerings was also a funda- 
mental objective of Montgomery's vision of reform. 
Professional development reform was geared toward 
improving teaching strategies. Partnerships with higher 
education institutions, local businesses and industry, 
and community-based organizations were a vital compo- 
nent of the Montgomery CPMSA. A number of college 
and university partners provided integral support in the 
area of professional development. 

The five sites highlighted in this report are representa- 
tive of the hard work and accomplishments of all of the 
CPMSA sites. Each site was unique in its goals and 
implementation strategies, however, they all shared a 
common goal of providing a high quality education to 
our children. 
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Section I 

CPMSA ACHIEVEMENT HIGHLIGHTS 



The Comprehensive Partnerships for Mathematics and tied The Comprehensive Partnerships for Minority 

Science Achievement (CPMSA) is a National Science Student Achievement (CPMSA). As the program 

Foundation (NSF) program, launched in 1993, designed matured, a more systemic approach was embraced, 

to improve the mathematics and science education of and the focus shifted to standards-based curriculum, 

urban students in medium sized cities. Ttoenty-seven instruction, assessment, and professional development 

cities, as shown in Figure 1.1, received competitively of teachers and administrators, in addition to partner- 

awarded five-year cooperative agreements from NSF to ships with higher education institutions. The program 

improve their educational infrastructure and student name was revised in 1996 as a reflection of the 

achievement by focusing on partnerships with col- changed emphasis to the mathematics and science 

leges, universities and community organizations to education of ALL students, 

design and implement both student and teacher 
enrichment activities. The program was initially enti- 
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All of the CPMSA cities had high rates of poverty and 
large populations of underrepresented minority chil- 
dren enrolled in the public schools. By school year (SY) 
2000-01, the program had impacted almost one million 
students, and over 29,000 teachers in more than 1,300 
schools. The CPMSA Cooperative Agreements were 
awarded in six different years (annually from 1993 to 
1998); each year represented a cohort. This report 
highlights the achievements of the program overall and 
presents case stories of five selected CPMSA sites: 
Omaha, NE (Cohort 95), Jackson, MI (Cohort 96), 
Laredo, TX (Cohort 97), Oakland, CA (Cohort 97), and 
Montgomery, AL (Cohort 98). 

By the early 1990's it was clear that urban students were 
not achieving in mathematics and science to the level 
necessary for success in an increasingly technological 
world. Their schools were not providing challenging 
standards-based curricula and instruction. Tbachers did 
not have adequate preparation for teaching mathe- 
matics and science and were not receiving enough pro- 
fessional development in content and pedagogy to 
address the problem. In addition, policies needed to be 
strengthened and implemented to ensure that all stu- 
dents were receiving a rigorous education based on the 
belief that all children can learn if exposed to a high 
quality curriculum taught by well qualified teachers. 

The primary goal of CPMSA was to "increase the 
number of students enrolling in and successfully com- 
pleting precollege courses which will prepare them to 
pursue undergraduate programs in the science, engi- 
neering and mathematics." (Ref. 1) Program strategies 
to address these goals and objectives are outlined below: 

• Develop and/or revise courses and enrichment 
activities at the elementary and secondary school 
level, accompanied by an increase in enrollments, 
to improve the quality of mathematics and science 
education. 

• Develop and strengthen teacher capacity to 
deliver standards-based curriculum and instruc- 
tion with the result of an increase in the numbers 
of students academically prepared to enter college 
with science, technology, engineering and mathe- 
matics (STEM) majors. 

• Develop and implement policies to increase the 
numbers of students enrolling in, and successfully 
completing, gate-keeping and higher-level mathe- 
matics and science courses. 

• Decrease or eliminate the practice of academic 
tracking, improve academic counseling, and facili- 
tate students' successful transitions from elemen- 
tary school to middle school, middle school to high 



school, and high school to undergraduate pro- 
grams in STEM. 

• Encourage partnerships among secondary schools, 
higher education institutions and informal science 
organizations (i.e. museums, aquariums) to develop 
summer enrichment activities. 

• Develop student mentoring programs with profes- 
sional organizations, and businesses and industry; 
coordinate partnerships formed within other NSF 
supported programs, other Federal agencies, and 
private sector organizations to converge resources 
and avoid the duplication of services. 

• Converge resources and avoid the duplication of 
services among NSF supported programs, other 
Federal agencies and private sector programs. 

• Develop outreach programs for parents. 

• Collaborate with other NSF funded educational 
activities including Statewide Systemic Initiatives 
(SSIs) and Louis Stokes Alliances for Minority 
Participation (LSAMPs). 

Several elements were observed as key to reform 
efforts at every site: the adoption of standards-based 
curriculum, instruction focusing on "hands-on" 
inquiry-based learning, and assessment; professional 
development; building partnerships with local organi- 
zations including colleges and universities, businesses 
and industries, and local informal science institutions; 
and strong and consistent leadership to develop poli- 
cies to support high quality mathematics and science 
education for all students. 

The most important key indicators for successful CPMSA 
implementation are student achievement and outcome 
data including increased enrollment and successful com- 
pletion of gate-keeping and higher-level science and 
mathematics courses, improved scores on standardized 
tests of science and mathematics achievement, and 
increased test taking rates and higher scores on college 
entrance examinations. Underlying increased achieve- 
ment by all students is the narrowing of participation dis- 
parities and achievement gaps between underrepre- 
sented minority and white students. 

As shown in Figure 1.2, the number of students 
enrolled in CPMSA districts has increased from 60,755 
in SY 1993-94 to 927,607 as the number of sites were 
added. In SY 2000-01 the largest represented racial/ 
ethnic group was Black at 50.5%, followed by white stu- 
dents at 25.3% and Hispanic at 19.5%. Males slightly 
outnumbered females by 51% to 49%. Elementary 
school (K-G5) students comprised more than half 
(51.3%) of the total CPMSA districts' populations. 
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Figure 1.2 

Number of Students Enrolled in CPMSA 
Districts: SY 1993-94 to SY 2000-0 1* 1 




School Year 



CPMSA Districts Facts in Brief (SY 2000-01) 



Students: Tbtal 927,607 

by Race/Ethnicity:* 2 

Black: 50.5% 

White: 25.3% 

Hispanic: 19.5% 

Asian/Pacific Islander: 3.5% 

American Indian: 0.4% 

Other: 0.9% 

by Gender:’ 2 
Male: 49% Female:51% 

by Grade Level:* 3 
Grades K-5: 51.3% 

Grades 6-8: 20.4% 

Grades 9-12: 27.8% 

Ungraded: 0.4% 

District Schools: Tbtal 1,510 

CPMSA Schools: Tbtal 1,390 

Elementary Schools: 916 
Middle Schools: 249 
High Schools: 208 
Ungraded: 17 

Mathematics and Science Tteachers: Tbtal 29,053 

Elementary School: 22,506 
Mathematics G6-12: 3,348 
Science G6-12: 3,199 

Professional Development Participation: 79% 



' l Data from Normandy and Newport News were imputed 
* 2 Data from Akron, Kansas City, Newport News, Normandy and 
Paramount not available. 

* 3 Data from Denver, Jefferson and Normandy were imputed. 
Sources: TISC-2002 (Ref. 5), CDE-2002 (Ref. 3) 



A common and important focus across all of the 
CPMSA projects was professional development. As 
shown in Figure 1.3, in SY 2000-01 79% of teachers 
teaching mathematics and/or science participated in 
professional development. Professional development 
activities included content training, pedagogy, and cur- 
riculum standards. 



Figure 1.3 

Percentage of Teachers who Participated in 
Professional Development by School Level* 1 
SY 2000-01 
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An effective strategy to encourage high school student 
enrollment in gate-keeping mathematics and science 
courses is to strengthen graduation requirements. 
Tbble 1.1 outlines graduation requirement changes 
from the baseline year (year prior to CPMSA imple- 



mentation) to SY 2000-01. Eleven of the 26 CPMSA 
sites increased mathematics requirements; 14 
increased science requirements. Of note is that 11 sites 
have requirements that are more stringent than their 
respective states. 



Table 1.1 

High School Graduation Requirement Changes in Mathematics and Science from Baseline to SY 2000-01 
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□ 



□ 



Yes 


Yes 


Yes 


No 


Yes 


Yes 


No 


No 


No 


No 


Yes 


Yes 


Yes 


Yes 


n.a. 


n.a. 


Yes 


Yes 


No 


No 


Yes 


Yes 


No 


No 


Yes 


Yes 


No 


No 


Algebra I 


Yes 


n.a. 


n.a. 


No 


Yes 


No 


No 


Yes 


Yes 


Yes 


No 


Yes 


Yes 


No 


No 


No 


No 


No 


No 


Yes 


Yes 


Yes 


Yes 


Algebra I 


Yes 


Yes 


Yes 


Algebra I 


Yes 


No 


Yes 


Algebra I 


Yes 


Yes 


Yes 


Algebra I 


Yes 


Yes 


Yes 


Algebra I 


Yes 


Yes 


Yes 


Algebra I 


Yes 


Yes 


Yes 


No 


No 


No 


No 


No 


No 


Yes 


No 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


No 


No 


No 


No 


No 


No 


n.a. 


n.a. 


Yes 


Yes 


No 


Yes 


No 


No 


No 


No 


Yes 


Yes 


No 


No 


Yes 


Yes 


No 


No 



* Indicates change in the number of years required for graduation from baseline to SY 2000-01 

I I Indicates no change in the number of years required for graduation from baseline to SY 2000-01 

n.a. Not applicable. Graduation requirements determined locally 
Source: TISC-2002 (Ref. 5) and NCES Digest 2001 (Ref. 4) 
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STUDENT ACHIEVEMENT HIGHLIGHTS 

Selected samples of student achievement are presented 
here. Additional achievement data may be found in 
Appendix A. The data are based on Tabulated Indicators 
of Systemic Change - (TISC-2002) (Ref 4), a database 
developed and implemented by Systemic Research since 
1994. 

• Mathematics Gate-keeping and Higher-level Course 
Completion and Enrollment 

• Science Gate-keeping and Higher-level Course 
Completion and Enrollment 

• Algebra I in 8 th grade Completion and Enrollment 

• Mathematics and Science Assessment Tfest Results 

• Advanced Placement Tbst 

• Scholastic Achievement Tfest (SAT) Results 

• American College Tfest (ACT) Results 

Figure 1.4 illustrates improvements in high school 
mathematics gate-keeping and higher-level course 
enrollment between the first year of the project to SY 
2000-01. The Cohort 93 site increased its enrollment 
from 5,035 in SY 1993-94 (47% of the total grade 9-12 
student population) to 8,930 (88%) in SY 2000-01. 
Similar gains were made in successful course comple- 
tion (grade C or higher). The number of students suc- 
cessfully completing mathematics courses increased 
from 3,889 (36%) to 6,319 (63%). All of the cohorts 
experienced gains, albeit smaller than gains seen in 
Cohort 1. 

Analogous results were observed in science as shown in 
Figure 1.5. For example, enrollment of students in gate- 
keeping and higher-level science courses in the Cohort 
93 site increased from 2,284 (21% of total grade 9-12 
student population) to 5,799 (57%). Course completion 
rates paralleled the enrollment rates, increasing from 
2,133 students (20%) to 4,470 (44%) in SY 2000-01. 



About The S t udy 

This publication concludes Systemic Research's three year 
project, Evaluative Study of the Comprehensive 
Partnerships for Mathematics and Science Achievement 
Based on the Tabulated Indicators for Systemic 
Changes, funded by the National Science Foundation (REC- 
0080724). The companion report, Raising Standards and 
Achievement in Urban Schools: Case Stories from CPMSAs in 
Hamilton County/Chattanooga and Newport News Public 
Schools was published in January 2002. This report 
highlights the achievements of the first two cohorts of 
CPMSA sites, and two selected sites within these cohorts. 

The complete data set from the 27 CPMSA sites is available in 
CPMSA Fact Book 2002 , May 2003. The three volume Fact 
Book presents annual progress data from SY 1992-93 to 
2000-01 based on the Tabulated Indicators for Systemic 
Changes (TISC) database developed by Systemic Research, Inc. 
The Fact Book contains both quantitative and qualitative 
indicators for each CPMSA site. The Fact Book is available on 
CD-ROM and the web site www.systemic.com/cpmsa. 




% .•) 



CPMSA ACHIEVEMENT HIGHLIGHTS 

o 

ERIC 



-- i 

K* -- 



9 







Number of Students 



Figure 1.4 

Enrollment and Completion in G9-12 Mathematics Gate-Keeping and Higher-Level Courses from 
Year 1 to SY 2000-01 *’ 
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Cohort 93 (1)‘ 7 

Brownsville 



H Enrollment 
lev] Completion 



(%) Percentage of total G9-12 student population who enrolled in and 
successfully completed (grade 'C or above) gate-keeping or 
higher-level courses. 

*' Mathematics gate-keeping and higher-level courses include Algebra I 
II, Geometry, TVig/ Pre-Calculus and Calculus. 

* 2 Baseline Year: Year prior to CPMSA implementation. 

* 3 Akron and Kansas City are not included because less than three 
years of enrollment and completion data are available. Data were 
imputed for Springfield SY 1996-97 student population. 



* 4 Data were imputed for Paramount SY 2000-01 student population. 

* 5 Data were imputed for Omaha SY 2000-01 enrollment and 
completion totals. 

’ 6 Data for CPMSA Schools only collected prior to SY 1998-99; District- 
wide data collected beginning in SY 1998-99. Newport News is not 
included because not enough enrollment and completion data are 
available. 

* 7 Chattanooga/I-Iamilton County and Normandy are not included 
because not enough enrollment and completion data are available. 
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Figure 1.5 

Enrollment and Completion in G9-12 Science Gate-Keeping and Higher-Level Courses from Year 1 
to SY 2000-01* 1 
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Cohort 93 




Cohort 94 ( 2 )** 

Denver 

Jefferson County 



Cohort 93 (1)*? 

Brownsville 



H Enrollment 
0 Completion 



(96) Percentage of total G9-12 student population who enrolled in and 
successfully completed (grade ‘C’ or above) gate-keeping or 
higher-level courses. 

M Science gate-keeping and higher-level courses include Biology 1, 
Chemistry 1, and Physics 1. 

* 2 Baseline Year: Year prior to CPMSA implementation. 

* 3 Akron and Kansas City are not included because less than three 
years of enrollment and completion data are available. Data were 
imputed for Springfield SY 1996-97 student population and 
Richmond SY 1996-97 enrollment and completion totals. 



* 4 Data were imputed for Paramount SY 2000-01 student population. 

* 5 Data were imputed for Omaha SY 2000-01 enrollment and 
completion totals. 

* 6 Data for CPMSA Schools only collected prior to SY 1998-99; District- 
wide data collected beginning in SY 1998-99. Newport News is not 
included because not enough enrollment and completion data are 
available. 

' 7 Chattanooga/Hamilton County and Normandy are not included 
because not enough enrollment and completion data are available. 
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A major concern of all urban school districts is the partic- 
ipation disparity and achievement gaps between white 
and underrepresented minority students. As an example 
of the progress made in this area, Figure 1.6 portrays the 
G 9-1 2 gate-keeping and higher level mathematics course 
enrollment changes and disparities among underrepre- 



sented minority and white students between comparison 
years (based on available data). The data are presented 
as percentages of the total G 9-12 student population. 
Nineteen of the 26 CPMSA sites increased their mathe- 
matics' courses enrollments while 21 sites successfully 
reduced their enrollment disparities. 



Figure 1.6 

G9-12 Gate-Keeping and Higher-Level Mathematics Course Enrollment Percentage and Disparity 
Among Underrepresented Minority and White Students Between Comparison Years* 1 
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Mathematics Gate-Keeping courses includes Algebra I, Algebra II, 
Geometry, Trigonometry/Pre-Calculus, and Calculus 
n.a.: not applicable 



M Includes first and most recent years available 

* 2 URM includes American Indian, Black, and Hispanic students 

* 3 Comparison not presented if Whites <2% of the total population 










Algebra I in 8th grade underrepresented minority stu- 
dent enrollment and completion between the baseline 
year and SY 2000-01 experienced mixed results. Cohort 
96 data is shown in Figure 1.7. Of the four CPMSA dis- 
tricts in the cohort, three sites increased both their 



enrollment and completion rates. Prince George's 
County's results were disappointing; enrollment 
decreased from 30% of the total 8th graders to 12%, 
with a corresponding decrease in completion from 23% 
to 10%. 



Figure 1.7 

Underrepresented Minority Student Enrollment and Successful Completion in Algebra I in 8 th Grade 
from SY 1995-96 to SY 2000-01: Cohort 95 Sites (Birmingham, Omaha, and Winston-Salem) 

Birmingham 



% Enrollment 



% Completion 




Omaha 

% Enrollment % Completion 




Winston-Salem 

% Enrollment % Completion 




Example: In SY 1995-96, 20% (592 of 2,903) of the underrepresented 

minority 8th grade students enrolled in Algebra I and 18% 
of students (527 of the 2,903) successfully completed with a 
grade C' or above. 

% : Percent of URM 8th grade students enrolled in or 

successfully completing (grade 'C’ or above) Algebra I 




(#): Number of URM 8th grade students enrolled or successfully 

completing (grade 'C' or above) Algebra I 
Note: Baseline data not available for any site in Cohort 95. Data 

not available for Omaha in SY 2000-01 and Winston-Salem in 
SY 1995-96. 

Source: TISC-2002 (Ref. 5) 
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All of the CPMSA districts resided in states that 
required mathematics and science assessment tests. 
Thble 1.2 outlines the assessment tests and their 
respective performance benchmarks, including which 
benchmarks are considered passing. 

Tkble 1.2 

Mathematics and Science Tests and Performance 



Fourth grade assessment test results are presented 
here as representative examples of student achieve- 
ment progress made throughout the CPMSA grant 
period. Figure 1.8 compares the passing rates of white 
and underrepresented minority students on mathe- 

Benchmarks 





Sites 


Assessment Tests 


Performance Benchmarks { ■ green shaded areas indicate passing) 
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Level IV 
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Source: TISC-2002 (Ref. 5) 

1 | Shaded green areas represent benchmark categories 

used to determine passing rates. 

ACTAAP: Arkansas Comprehensive Tfesting, Assessment and 

Accountability Program 

CAT5: California Achievement Tfest Fifth Edition 

CATS: Commonwealth Accountability Tfesting System 

EOC: North Carolina's End of Course Tfest 

EOG: North Carolina State End of Grade Tfest 

FLE: Functional Literacy Exam 



ISTEP: Indiana State Tfesting for Educational Progress 

ITBS: Iowa Tfests of Basic Skills 

ITED: Iowa Tfests of Educational Development 

KAM: Kansas Assessment of Mathematics 

MCAS: Massachusetts Comprehensive Assessment System 

MSPAP: Maryland School Performance Assessment Program 

OPT Ohio Proficiency Tfest 

SAT-9: Stanford Achievement Tfest, Ninth Edition 

TAAS: Tfexas Assessment of Academic Skills 
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matics tests between comparison years. Twelve of the 
17 sites with available data showed overall improve- 
ment in the percentage of students passing the 4th 



grade mathematics test, with nine sites narrowing the 
achievement gap. 



Figure 1.8 

4 th Grade Mathematics Assessment Test Gap Among Passing Rates of Largest Minority Group and 
White Students Between Comparison Years* 1 
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Example: In Brownsville, 4998 of the largest minority group (Hispanic) and 6396 of 
White students passed the TAAS in 1992-93. In 2000-01, 89% of Hispanic 
and 98% of White students passed the TAAS. Thus, the gap decreased 
from 14 to 9 percentage points. 



60 80 100 
•1 Includes first and most recent years available. 

•2 5th Grade data shown 

•3 3rd and 5th Grade combined data shown 

Source: TISC-2002 (Ref. 5) 
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Figure 1 .9 illustrates the science results. Seven sites (out 
of a possible 11) experienced gains in overall improve- 



ment while four sites also reduced the gap between 
white and underrepresented minority students. 



Figure 1.9 

4 th Grade Science Assessment Test Gap Among Passing Rates of Largest Minority Group and White 
Students Between Comparison Years* 1 
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Example: In Chattanooga/ Hamilton County, 16% of the largest minority 
group (Black) and 62% of White students passed the Tferra Nova 
Achievement Tfcst in 1997-98. In 2000-01, 18% of Black and 63% 
of White students passed the Tferra Nova Achievement Tfcst. Thus, 
the gap decreased from 46 to 45 percentage points. 
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Another measure of student achievement is college 
entrance examinations. The number of students taking 
the examinations is an indicator of students' intention 
to pursue post secondary education, whereas the test 
results are a measure of content knowledge. Data were 
obtained from the College Board. 



Advanced placement test results reflect those students 
who are ready for college level work. Figure 1.10 shows 
changes in the number of Advanced Placement tests 
taken per 1,000 11th and 12th grade students. This may 
be used as an estimate of the number of students 
enrolled in Advanced Placement courses. All but two 
sites increased the number of tests taken. 



Figure 1.10 

Changes in Mathematics Advanced Placement Tests Taken per 1,000 11 th and 12 th Grade Students 
Between Comparison Years* 1 
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430 © El© 


Yes 


17.0 


Jackson 


5.9 © Hg> 148 


Yes 


8.9 


Newburgh Enlarged 


54 @ <3) 15.7 


Yes 


10.3 


Paramount 


4.8 @ 


n.a. 


n.a. 


Prince George's C. 


19.0 @=021.3 


Yes 


2.3 


Roanoke River V. C. 


7-7 © =© 16.2 


Yes 


13.5 


Cohort 1997 | 


Akron 


4 -7 © H 5.9 


No 


-1.2 


Gary 


5.4 © © ,3 - 8 


Yes 


7.4 


Kansas City 








Laredo 


16 6 © © 18 5 


Yes 


1.9 


Oakland 


23.9 @ ’0 36.9 


Yes 


13.0 


Richmond 


"■ 9 m- ® iu 


Yes 


4.4 


Springfield 


17.7 @ Q 19.6 


Yes 


1.9 


j Cohort 1998 [ 


Beaumont 


12.7 ©=© 17.7 


Yes 


5.0 


Dayton 


8.8 8.9 


Yes 


0.1 


Little Rock 


249 @>=© 30 - 6 


Yes 


5.7 


Montgomery 


92 @© 9 - 3 

i i 


Yes 


0.1 



n.a. not applicable ’ 2 CPMSA project encompassed selected schools until SY 1997-98 

M Includes first and most recent years available. and the entire district starting in 1998-99: Only encompassed 

Source: TISC-2002 (Ref. 5) schools presented. 
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The number per thousand of 11th and 12th graders 
scoring 3 or above increased in the vast majority of sites 
(20 out of 22) as illustrated in Figure 1.11 The average 

Figure 1.11 

Changes in Mathematics Advanced Placement T 
Grade Students Between Comparison Years* 1 



increase in these 19 sites was 4.9 students per thou- 
sand. The three sites with a decrease in the number of 
test takers scoring 3 or above was 2.73 per thousand. 

i Scoring 3 or Above per 1,000 11 th and 12 th 



^ First Year Data Available 
® Most Recent Data Available 
Indicates More Tbsts Scoring 3 

or Above Thken in First Year 0 _ ___ 

than Most Recent Year Scoring 3 or Above per 1 ,000 

0 20 40 



Overall Change 
Improve - per 

ment 1,000 
60 



| Cohort 1993 | 


Brownsville 




Yes 


+ 1.7 


Chatt/Hamilton C.* 2 


&MS) 4.7 


No 


-1.6 


Normandy 








j Cohort 1994 


Denver* 2 


4 %<j> 55 


Yes 


+ 1.3 


Jefferson County* 2 


2U 


Yes 


+ 14.7 


Newport News 


13 5 gM" $) 28.4 


Yes 


+ 14.9 


| Cohort 1995 


Birmingham 


§B> 0 5 


Yes 


+ 0.2 


Omaha 


43 85 


No 


-4.2 


Winston-Salem’ 2 


1 9.9 


Yes 


+ 19.5 


| Cohort 1996 


East-Side Union H.S. 


21.7 ^ .,...,*0 32.0 


Yes 


+ 10.3 


Jackson 


$M3> 4 - 3 


Yes 


+ 2.4 


Newburgh Enlarged 


4.5 ^^^10.7 


Yes 


+ 6.2 


Paramount 


04.1 


n.a. 


n.a. 


Prince George's C. 


86 %H3> m 


Yes 


+ 1.7 


Roanoke River V. C. 


•5™® 4.5 


Yes 


+ 4.5 


| Cohort 1997 


Akron 


^€> 3 -' 


Yes 


+ 1.0 


Gary 








Kansas City 








Laredo 




Yes 


+ 5.2 


Oakland 


,25 


Yes 


+ 1.0 


Richmond 


, 0 


Yes 


+ 0.6 


Springfield 


%~<3> 60 


Yes 


+ 3.7 


| Cohort 1998 


Beaumont 


3 -^M3>5.2 


Yes 


+ 2.0 


Dayton 


^® 2.5 


Yes 


+ 2.0 


Little Rock 


t2.4^J( ,2.9 


Yes 


+ 0.5 


Montgomery 


2 6^ 5 -’ 

! 1 


No 


-2.4 



0 20 

n.a.: not applicable 

M Includes first and most recent years available. 

Source: TISC-2002 (Ref. 5) 



40 60 

CP MSA project encompassed selected schools until SY 1997-98 
and the entire district starting in 1998-99: Only encompassed 
schools presented. 
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Either the Scholastic Assessment Tests (SAT) or 
American College Tbst (ACT) is an admission require- 
ment by most colleges and universities. Different geo- 
graphic areas of the county tend to favor one test over 
the other. Tfest result data were obtained directly from 
Educational Ifesting Service (SAT) and ACT, Inc. (ACT). 

The number of SAT test takers per 1,000 students 
between SYs 1995-96 and 2000-01 is shown in Figure 
1.12. All cohorts improved their test taking rates. 
Cohort 96 and 97 sites test taking rates exceeded the 
national average beginning in SY 1998-99. 



Figure 1.12 

Number of SAT Test Takers per 1,000 12 th Grade 
Students (presented by Cohort) 




School Year 



Number of 12th grade students imputed from SY 1998-99 to 
2000-01 for Normandy. Chattanooga not included because 
number of 12th grade students not available. 

* 2 Number of 12th grade students imputed from SY 1995-96 to 
1997-98 for Jefferson and from SY 1998-99 to 2000-01 for 
Newport News. 

* 3 Number of 12th grade students imputed for SY 1999-01 for 
Paramount. 

* 4 Number of 12th grade students imputed SY 1996-97 for 
Springfield. Akron and Kansas City are not included in 
Cohort 97 because insufficient data are available, 

* 5 Number of 12th grade students were imputed for SY 1997-98 
for Dayton and Montgomery. 

Sources: T1SC-2002 (Ref. 5), Projections of Education Statistics to 2011 
(Ref. 1), The College Board (Ref. 6) 



Figure 1.13 

SAT Mathematics: Non-weighted Mean Scores 
(presented by Cohort)* 1 



■National 
Cohort 94 



Cohort 95 

Cohort 98 
Cohort 96 
Cohort 93 11 
Cohort 97 



92-93 93-94 94-95 95-96 96-97 97-98 98-99 99-00 00-01 
School Year 

M Cohort 1993 mean scores include Normandy imputed for SY 
1997-98 and SY 1999-00 because there were less than five test- 
takers for those years. 

Source: T1 SC-2002 (Ref. 5) 

ACT results were similar to that of SAT. As shown in 
Figure 1.14, the number of ACT test takers per 1,000 
12th grade students increased over time with the excep- 
tion of Cohort 97. Cohort 94 and 95 exceeded the 
national average. 




Figure 1.14 

Number of ACT Test Takers per 1,000 12 th Grade 
Students (presented by Cohort) 




92-93 93-94 94-95 95-96 96-97 97-98 98-99 99-00 00-01 
School Year 



Cohort 94' ? 



Cohort 95 
National 
Cohort 98' 5 



Cohort 93*’ 
Cohort 96’ J 
Cohort 97’ 4 



As the number of test takers increased, it became a chal- 
lenge to sustain mean scores. Figure 1.13 exhibits the 
SAT mathematics mean score trends of the Cohorts. 
Except for Cohort 94 in SYs 1993-94, 1994-95 and 1997-98, 
no cohorts met or exceeded the national average. 



*i Number of 12th grade students imputed from SY 1998-99 to 2000- 
01 for Normandy. Chattanooga not included because number of 
12th grade students not available for ACT data received prior to 
* 2 1997-98. Number of 12th grade students imputed from SY 
1995-96 to 1997-98 for Jefferson and from SY 1998-99 to 2000-01 
for Newport News. 

* 3 Paramount not included in Cohort 96 because insufficient data 
are available. 

Number of 12th grade students imputed for SY 1996-97 for 
Springfield. Akron and Kansas City are not included in Cohort 97 
because insufficient data are available. 

*5 Number of 12th grade students imputed for SY 1997-98 for 
Dayton and Montgomery. 

Sources: TISC-2002 (Ref. 5), Projections of Education Statistics to 2011 
(Ref. 1) 
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As expected with the increase in numbers of ACT test 
takers, mean scores for both mathematics and science 
declined. In all years mean scores were well below 
national averages (see Figure 1.15). 

Figure 1.15 

ACT Mean Scores (presented by Cohort )* 1 
Mathematics 




School Year 

* l Cohort 96 mean scores include Paramount imputed for SY 1995*96, 
and Roanoke River Valley Consortium for SY 2000-01 because there 
were less than five test-takers those years. 



Science 




School Year 



The CPMSA program was a successful venture in urban 
school reform. Despite the myriad of challenges these 
school districts faced, improvements in the educational 
infrastructure resulted in student achievement gains. 
The primary goal of increasing the enrollment and suc- 
cessful completion of college preparatory mathematics 
and science courses was accomplished. Other measures 
of achievement, especially assessment test results, also 
showed positive results. The disparities and achieve- 
ment gaps between underrepresented minority and 
white students were narrowed. The results of college 
entrance exams was mixed. The number of test takers of 
AP, SAT and ACT increased, but the mean scores of both 
SAT and ACT test takers declined. While the work is not 
yet finished, the districts represented in the CPMSA pro- 
gram are continuing to work toward the ultimate goal of 
all students reaching their full potential. 




1 Cohort 96 mean scores include Paramount imputed data for 
SY 1995-96 and SY 2001-02, and Roanoke River Valley 
Consortium for SY 2000-01 because there are less than five test 
takers those years. 



Source: TISC-2002 (Ref. 5) 



Section II 

BANNEKER PARTNERSHIP: ACHIEVING EXCELLENCE IN 
MATHEMATICS AND SCIENCE - OMAHA PUBLIC SCHOOLS CPMSA 



THE SCHOOL DISTRICT OF OMAHA is the largest 
school district in the state of Nebraska with over 40,000 
students. The school system is ethnically diverse com- 
pared to other regions of Nebraska. Over 80% of the 
state's African-American student population is in the 
Omaha Public Schools (OPS), comprising 31.9% of 
enrollment. White students make up 52.1% of the stu- 
dent population, Hispanics 12.8%, and all other ethnic 
groups (primarily Asian and American Indian) com- 
bined represent the remaining 4% of the student popu- 
lation (Ref. 9). 

Overall OPS student achievement has been above 
national norms. In SY 2000-01, OPS students (2 nd , 4 th , 
5 th , 6 th , and 8 th grades) scored above the national norms 
in reading, language, and mathematics on the 
California Achievement Tfests (CAT) (Ref. 8). Despite 
the overall success of the OPS, disaggregated data by 
race/ethnicity indicated that significant differences 
existed among the varying ethnic groups. Similar to the 
patterns seen with economic differences in the city of 
Omaha, considerable achievement gaps and enrollment 
disparities existed between White and African- 
American students. 

Results from standardized tests illustrated the achieve- 
ment gap. In SY 1996-97, passing rates for mathematics 
assessment tests revealed a gap of over 30 percentage 
points between 8 th grade African-American (37% per- 
cent passed) and White students (70% percent passed) 
(Ref. 9). 

Differences were also pronounced in mathematics and 



Omaha Public Schools Facts In Briefs (SY 2000-01) 



Tbtal Students: 43,997 M 

American Indian 1.5% 

Asian/Pacific Islander 1.7% 

Black (Not Hispanic) 31.9% 

I Hispanic 12.8% 

! White (Not Hispanic) 52.1% 

Male: 51% Female: 49% 

Students Enrolled in: 

Elementary Schools: 48% 
j Middle Schools: 23% 

High Schools: 28% 

Ungraded Schools: 1 % 

Schools: Tbtal 79* * 2 

Elementary Schools: 58 
Middle Schools: 9 
! High Schools: 7 

Ungraded Schools: 5 

Mathematics and Science Tfeachers: Tbtal 2,257 

1 Elementary Tfeachers: 1,983 

Middle School Mathematics Tfeachers 48 
High School Mathematics Tfeachers: 81 
Middle School Science Tfeachers: 54 
High School Science Tfeachers: 91 

Selected Key Indicators 

i Free and Reduced Lunch Students’ 3 : 50% 

Limited English Proficient Students* 4 : 3.33% 
i Individualized Education Program Students* 41 14.08% 

* ! Schools directly involved in CPMSA activities have a higher 
proportion of African-American Students than the rest of district. 

* 2 33 schools participated in Banneker Partnership. 19 schools have 
participated for at least four years. 

* 3 Data are from SY 1997-1998. 

’ 4 Data were only available for Omaha, NE-IA a metropolitan 
statistical area that includes parts of Nebraska and Iowa 
Sources: • Tubulated Indicators for Systemic Change (TISC-2002), 
Systemic Research, Inc. 

• NSF. Extract, 2000, Omaha Public Schools, and University of 
Nebraska-Omaha, . 

• Core Data Elements, 2000, Westat, Inc. 

• Common Core of Data (CCD), National Center for 
Education Statistics 

• CPMSA- Banneker Partnership: Achieving Excellence In 
Mathematics and Science. 1998 Annual Narrative Report. 
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A Profile of Omaha, Nebraska 

Omaha is located in eastern Nebraska along the Nebraska- 
lowa border. It is Nebraska's largest city with a population of 
over 390,000. Omaha maintains a diverse population 
relative to the rest of Nebraska. The City of Omaha has the 
largest minority community within the state of Nebraska. 

Approximately 78.4% of the population is White. Blacks are 
the second most populous ethnic group at approximately 
13.3% of the population. Hispanics are the third largest 
ethnic group at approximately 6.1%. All other ethnic 
groups combined constituted less than 7% of the 
population (Ref. 1 1). Omaha's relatively low cost of living 
and low unemployment rate has attracted a diverse range of 
immigrants from around the world. For example, Omaha 
has a well-established Mexican population, with a 
population of over 22,000 (Ref. 3). 

Household income varies by race and ethnic origin. In 2001, 
White households had the highest median income 
($47,283); Black households had the lowest ($27,220) (Ref. 
13). Differences also existed among groups in 
unemployment rates. The unemployment rate was higher 
for Black (7.2 %) and Hispanic (6.0 %) persons than for 
White, non-Hispanic persons (2.9 %). 

Although the region is known primarily for the raising of 
livestock and grain farming, Omaha sustains a cosmopolitan 
culture. The city is home to 1 1 colleges and universities and 
two major medical schools (University of Nebraska Medical 
Center and Creighton University). The city also supports a 
wide variety of industries, as several major 
telecommunications and manufacturing companies are 
located within the city. 
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sciences courses. In SY 1995-96, only 9% of 9 th grade 
underrepresented minority students successfully com- 
pleted Algebra 1 (data not available for White students) 
(Ref. 6). Only about 4% of underrepresented minority 
high school graduates successfully completed physics, 
biology, and chemistry, compared to over 26% of White 
students (Ref. 9). 

The enrollment disparities and achievement gaps that 
existed between White students and underrepresented 
minority students were of great concern to administra- 
tors, teachers, and community members. OPS 
requested NSF support, through the CPMSA program, to 
substantially increase the enrollment, achievement, 
and preparation for postsecondary studies in mathe- 
matics and science of African-American students in 
Omaha. In 1995, OPS began it's $3,400,000 five year 
CPMSA grant, entitled Banneker Partnership: Achieving 
Excellence In Mathematics and Science. 

Banneker Partnership was completed in 2000. During 
the 1995-2000 project period, it received several awards 
for the work that was accomplished including the 
“Exemplary Mathematics Science and Engineering 
Program" award received from the Quality Engineering 
for Minority (QEM) Network. 



Benjamin Banneker- The "Sable 
Astrono mer" 

Benjamin Banneker was born in Maryland 
in 1731. His career began as a farmer of 
modest means but ultimately his life 
evolved into one that was marked with 
significant achievement as a scientist, 
astronomer, and mathematician. Library of congress 

In 1791, President Jefferson selected Banneker to assist in 
developing plans for laying out the streets of Washington, 
DC. In his late fifties, Banneker began the study of 
astronomy. His work as an astronomer led him to publish an 
annual "Farmer’s Almanac” from 1792-1797. The almanac 
was a top seller in the Mid-Atlantic. 

The "Sable Astronomer", as he was known, was often cited 
as evidence that African-Americans were intellectual equals 
to European Americans. In fact, President Jefferson noted 
this in a letter to Banneker himself. Banneker died in 1806 
at the age of 74. 

(Ref. 1) 
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